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Description 



BACKUP CONTROL FOR WELDING-TYPE 
DEVICE REMOTE CONTROL AND 
METHOD OF USE 

Background of Invention 

[0001] The present invention relates generally to welding-type 
systems and welding-type power sources and, more par- 
ticularly, to a welding-type system that includes a remote 
control and backup system for the remote control. The 
backup system is configured to monitor the remote con- 
trol and override the remote control upon detecting an ir- 
regularity. 

[0002] Many welding-type devices are adaptable to include a re- 
mote control. Particularly, when performing a Shielded 
Metal Arc Welding (SMAW) process, or a "stick" process, 
there sometimes is a need to control the output of the 
welding device with a remote control. Typically, the re- 
mote control directly controls the welding device or sends 
commands to control electronics within the welding de- 



vice, which govern the operation of the welding device. 
Under either of these configurations, the welding device is 
set by way of a control panel located on the welding-type 
device or power source to a current greater than the in- 
tended output. By doing so, the remote control can con- 
trol the output as a percentage of this current with relative 
accuracy. 

[0003] During operation, the remote control typically assumes 
control of the welding device in one of two ways. That is, 
the remote control may be automatically sensed by the 
welding device whereby upon sensing the remote control, 
the welding device passes control from the front panel to 
the remote control. Alternatively, an operator may engage 
the remote control and manually select the remote control 
as the control means from the welding device. 

[0004] However, while these systems are configured to adapt to 
planned configuration changes of adding or removing a 
remote control, the welding devices are typically not de- 
signed to adapt to unplanned control changes. That is, the 
welding devices are typically not configured to adapt to an 
unexpected removal of a remote control during the per- 
formance of a welding-type process. However, while the 
welding devices are not configured to adapt to unplanned 



removals of a remote control, such unplanned removals 
are not uncommon in some instances. 

[0005] Specifically, many welding-type processes are performed 
within harsh environments and under harsh conditions. In 
these instances, the cable connecting the remote control 
to the welding device may fail. Furthermore, in industrial 
manufacturing facilities, the cable connecting the remote 
control to the welding device may be inadvertently cut or 
severed. Additionally, an operator error may accidentally 
disconnect the remote control from the welding device. In 
any case, depending on the particular configuration of the 
welding device and whether the connection to the remote 
control shorts or opens, the welding device can experi- 
ence a number malfunctions. 

[0006] Should the connection to the remote control open and the 
output of the welding device prematurely fall to zero, the 
welding surface may be severely damaged. On the other 
hand, should the connection to the remote control short, 
the welding device may default to the panel setting. In this 
case, an unexpected current surge will be supplied to the 
weld that may damage the welding surface. Additionally, 
should the connection to the remote control short to one 
of the other power leads within the cable, the output at 



the weld may exceed the panel setting and also damage 
the weld. 

[0007] It would therefore be desirable to design a welding-type 
apparatus incorporating a remote control backup system 
to protect the welding-type apparatus and the workpiece 
from an inadvertent removal or malfunction of the remote 
control. 
Brief Description of Invention 

[0008] The present invention is directed to a welding-type appa- 
ratus that overcomes the aforementioned drawbacks. 
Specifically, the present invention includes a controller 
configured to monitor operation of a remote control and 
assume operational control upon detecting a control ir- 
regularity. That is, the present invention includes a con- 
troller configured to monitor a remote control and assume 
control of a welding-type process upon detecting a mal- 
function of the remote control. 

[0009] Therefore the present invention includes a welding-type 
power source controller is disclosed that includes an input 
configured to receive feedback of a remote control pro- 
cess of a welding-type process. The controller also in- 
cludes a processor configured to receive the feedback and 
override the remote control process if a control irregular- 



ity is detected. 

[0010] In accordance with another aspect of the present inven- 
tion, a method of controlling a welding-type process is 
disclosed that includes remotely controlling a welding- 
type power source from a secondary control and monitor- 
ing performance of the remote controlling step. The 
method includes redirecting control of the welding-type 
power source to a primary control upon detecting a per- 
formance abnormality. 

[0011] According to another aspect of the present invention, a 

welding-type apparatus is disclosed that includes a power 
source configured to deliver welding-type power to per- 
form a welding-type process and a remote control config- 
ured to control an output of the welding-type power. A 
monitoring control is included that is configured to moni- 
tor the remote control and a backup control is configured 
to assume control of the welding-type process upon de- 
tection of a remote control malfunction. 

[0012] In accordance with yet another aspect of the present in- 
vention, a welding-type apparatus is disclosed that in- 
cludes means for controlling a welding-type apparatus 
and means for monitoring the remote means. Addition- 
ally, means for overriding the remote means upon detect- 



ing a control irregularity of the remote means is included. 
[0013] Various other features, objects and advantages of the 

present invention will be made apparent from the follow- 
ing detailed description and the drawings. 
Brief Description of Drawings 

[0014] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[0015] In the drawings: 

[0016] Fig. 1 is a perspective view of a welding-type apparatus 
incorporating the present invention. 

[0017] Fig. 2 is a flow chart illustrating a control technique in ac- 
cordance with one embodiment of the invention. 
Detailed Description 

[0018] The present invention is directed to a welding-type device 
and, more specifically, to a welding-type power source 
that includes a controller configured monitor operation of 
a remote control and assume operational control upon 
detecting a control irregularity. As one skilled in the art 
will fully appreciate, the hereinafter description of welding 
devices not only includes welders but also includes any 
system that requires high power outputs, such as heating 
and cutting systems that may benefit from such a remote 



control. Therefore, the present invention is equivalently 
applicable with any device requiring high power output, 
including welders, plasma cutters, induction heaters, and 
the like. Reference to welding power, welding-type power 
sources, or welders generally, includes welding, cutting, 
or heating power. Description of a welding apparatus il- 
lustrates just one embodiment in which the present in- 
vention may be implemented. The present invention is 
equivalently applicable with systems such as cutting and 
induction heating systems. 
[0019] Figure 1 shows a welding-type system 10. The welding- 
type system 10 includes three primary components. That 
is, the welding-type system 10 includes a power source 
12, a remote control 14, and a welding-type device 16. 
The power source 12 may receive power from a transmis- 
sion power receptacle (not shown), whereby the power re- 
ceived via the transmission power receptacle is converted 
by the power source 12 to a welding-type power to per- 
form a welding-type process. It is also contemplated that 
the power source 12 may be an engine driven power 
source incorporating a combustion engine and generator, 
whereby the raw power generated by the engine driven 
generator is converted to welding-type power. Further- 



more, it is contemplated that the welding-type power 
source 12 and the welding-type device 16 may be com- 
bined, thereby forming a single welding-type device con- 
trolled by the remote control 14. The power source 12 
and welding-type device 16 include housings 18, 20 
which enclose the internal components. Optionally, the 
power source 12 and the welding-type device 16 may in- 
clude handles 22, 24 or a loading eyehook to facilitate 
portability. 

[0020] Prior to initiating a welding-type process, an operator in- 
puts desired operational constraints at a primary control, 
specifically, a control panel 26 of the welding-type device 
28. For example, the operator may select a welding-type 
process to be performed and the desired output parame- 
ters of the welding-type process. Alternatively, should the 
welding system configuration include a stand-alone power 
source, such as welding-type power source 12, the weld- 
ing-type power source 12 may serve as the primary con- 
trol. In this case, the operator may enter the operational 
constraints at a control panel 28 of the welding-type 
power source 12. In accordance with a preferred embodi- 
ment, the operational constraints, entered at the primary 
control panel 26 or28, include an output current setting 



that is slightly greater than the welding device 28 is in- 
tended to output. Once the operational constraints are 
entered, the operator may utilize a secondary control or 
the remote control 14 to control the output of the weld- 
ing-device 28 as a percentage of current selected upon 
entering the operational constraints. 
[0021] A monitoring system or control 29 is disposed within the 
housing 20 of the welding-type device 16 as shown in the 
broken away portion of the housing 20. Additionally, 
should a stand-alone welding-type power source 12 be 
utilized, the monitoring system or control 29 may be dis- 
posed within the housing 18 of the welding-type power 
source 12 as shown in the broken away portion of the 
housing 18. Once the remote control 14 assumes control 
of the output for the welding-type process, the monitor- 
ing system or controller 29 monitors control commands 
sent by the remote control 14, thereby automatically 
monitoring the remote control 14. As will be described in 
detail with respect to Fig. 2 the monitoring system keeps 
track of the performance of the remote control 14 by de- 
termining whether signals from the remote control change 
too rapidly for "normal" operating conditions. As will be 
described, should an irregularity be detected from the re- 



mote control 14, the monitoring system locks out the re- 
mote control 14 and defaults the output of the welding- 
type device to the operational constraints entered at the 
outset by the operator at the primary control. As such, the 
welding-type process may be successfully completed 
based upon the constraints entered at the primary control 
despite any malfunction by the remote control 14. 

[0022] Referring to Fig. 2, a flow chart is shown illustrating the 
steps of a monitoring and acts of a control technique ac- 
cording to the present invention. The technique starts fol- 
lowing operator input 30 of operational constraints. Once 
the operator has completed input 30 of the desired oper- 
ational constraints, the monitoring processor checks to 
determine whether a remote control is engaged 32. It is 
contemplated that the monitoring system includes a mon- 
itoring processor configuration that is disposed within the 
welding-device 16 of Fig. 1 or, if present, that may be 
disposed within the welding-type power source 12. Addi- 
tionally, it is contemplated that redundant processor con- 
figurations may be utilized whereby monitoring processor 
configurations are disposed within the welding-type 
power source 12 and welding-type device 16. 

[0023] Referring again to Fig. 2, if a remote control is not present 



34, the desired welding-type process is initiated based on 
tlie operator's last input of operational constraints 36 at 
the primary control. Specifically, the welding-type process 
is initiated based upon the operator's manual input of op- 
erating constraints 30, 36 via the front panel of the de- 
vice, as described with respect to Fig. 1. 
[0024] On the other hand, should a remote control be detected 
as operationally engaged 38, control is passed to the re- 
mote control and the output of the welding-type process 
is controlled based on the control commands received 
from the remote control 40. Upon passing control to the 
remote control 40, the monitoring processor configura- 
tion continuously monitors the remote control 42 to de- 
termine whether the control commands received from the 
remote control are changing at a rate that exceeds a 
threshold 44. 

[0025] The threshold is selected such that a rate of change in 

control commands that exceeds the threshold is indicative 
of an irregularity or malfunction of the remote control that 
signifies a control abnormality with a potential to ad- 
versely affect the welding-type process. As such, as long 
as the rate of change of the control commands remains 
less that the threshold 46, control remains vested with the 



remote control and the welding-type process continues to 
be controlled based upon control commands received 
from the remote control 40. 

[0026] However, should the rate of change of the control com- 
mands exceed the threshold 48, a control irregularity, ab- 
normality, or malfunction has been detected with the po- 
tential to adversely affect the welding-type process being 
performed. Control of the welding-type process is then 
removed from remote control by way of a remote control 
lockout 50. That is, upon detecting that control com- 
mands exceed the threshold 48, the monitoring system 
locks out the remote control 50. 

[0027] Simultaneously with initiating the lockout 50, the moni- 
toring system passes control to the primary control, typi- 
cally the welding-type device or welding-type power 
source, which assumes control of the output of the weld- 
ing-type process 52. The primary control serves as a 
backup control and continues the welding-type process 
according to the last operator input 52. Also, substantially 
simultaneously with initiating the lockout 50 and redirect- 
ing control of the welding-type process 52, the monitor- 
ing system sends a notification to the operator by way of 
the front panel of the welding-type device or power 



source. This notification informs the operator that the re- 
mote control has been locked out and that control of the 
welding-type process 54 has been assumed by the pri- 
mary control, or reverted to the primary control. 

[0028] Once the monitoring system initiates the lockout 50 and 
redirects control of the welding-type process 52, and the 
operator is notified of the remote control malfunction 54, 
the monitoring system continuously checks to determine 
whether the load has been removed 56. While the load re- 
mains in place 58, the welding-type process continues 
under the control of the primary control and notification 
of the remote control malfunction and lockout is contin- 
ued 54. Once the load is removed 60, the monitoring sys- 
tem waits for the power source to be powered down 62. If 
the power down is not immediate 64, operator notification 
of the remote control malfunction and lockout is contin- 
ued 54. However, once power down has been detected 66, 
the monitoring system is reset and a check for a re- 
engaged or re-established remote control is made 32. 

[0029] Therefore, the above-described system enables accurate 
control of a welding-type process in the event of a remote 
control malfunction or removal. A monitoring system con- 
tinuously reviews the operation of the remote control to 



redirect control from the remote control to a primary con- 
trol upon detecting an irregularity in the control com- 
mands sent by the remote control. As such, the primary 
control functions as a backup control and conditions re- 
sulting from a remote control malfunction or removal that 
could be potentially detrimental to a desired welding-type 
process are averted. 
[0030] It is contemplated that the present invention may be uti- 
lized with a plurality of welding-type process. For exam- 
ple, the welding-type apparatus may operate according to 
a Gas Metal Arc Welding (GMAW) welding-type process, 
formerly known as Metal Inert Gas (MIG) process, a Tung- 
sten Inert Gas (TIG) welding-type process, a Shielded 
Metal Arc Welding (SMAW) process, an induction heating 
process, a plasma-cutting process or other welding-type 
processes. 

[0031] In accordance with one embodiment of the present inven- 
tion, a welding-type power source controller includes an 
input configured to receive feedback of a remote control 
process of a welding-type process. The controller also in- 
cludes a processor configured to receive the feedback and 
override the remote control process if a control irregular- 
ity is detected. 



[0032] In accordance with another embodiment of the invention, 
a method of controlling a welding-type process includes 
remotely controlling a welding-type power source from a 
secondary control and monitoring performance of the re- 
mote controlling step. The method includes redirecting 
control of the welding-type power source to a primary 
control upon detecting a performance abnormality. 

[0033] According to another embodiment of the present inven- 
tion, a welding-type apparatus is disclosed that includes a 
power source configured to deliver welding-type power to 
perform a welding-type process and a remote control 
configured to control an output of the welding-type 
power. A monitoring control is included that is configured 
to monitor the remote control and a backup control is 
configured to assume control of the welding-type process 
upon detection of a remote control malfunction. 

[0034] In accordance with yet another embodiment of the inven- 
tion, a welding-type apparatus is disclosed that includes 
means for controlling a welding-type apparatus and 
means for monitoring the remote means. Additionally, 
means for overriding the remote means upon detecting a 
control irregularity of the remote means is included. 

[0035] The present invention has been described in terms of the 



preferred embodiment, and it is recognized tliat equiva- 
lents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the 
appending claims. 



